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(54) IMAGE PICKUP METHOD, ITS DEVICE AND IMAGE PICKUP SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniquely decide 
an operation mode to be applied among plural 
operation modes and to pick up an image in 
accordance with the number of images to be 
picked up, pixel number, a time that is needed 
for image pickup processing, etc. 
SOLUTION: This device shifts the position of an 
image pickup device, has plural operation modes 
which acquire image data in which each pixel 
contains plural color elements and whose 
resolution is higher than or almost equal to the 
resolution of the image pickup device 106 or 
image data in which each pixel has only one 
color element from plural images that are 
acquired in accordance with each shifted 
position of the device 106, measures the 
throughput of an image pickup device 100 and a host computer 200 and selects 
and operates the optimum operation mode among plural operation modes in 
accordance with the quality of the image to be outputted in accordance with the 
resolution of desired image data and the measured throughput. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An imaging device which can displace a position of an image sensor to an 
object image which carried out image formation according to an optical system, 
and can obtain imaging data, comprising: 

A displacement means which displaces a position of an image sensor. 

An image acquisition means which gains a video signal picturized by said image 

sensor according to displacement of said image sensor by said displacement 

means. 

A selecting means as which each chooses either of two or more operational modes 
which determine displacement of a position of said image sensor by said 
displacement means, a method of gaining a video signal by said image acquisition 
means, and an approach of said video signal according to resolution of a request of 
said video signal. 

A control means which controls said displacement means and said image 
acquisition means according to operational mode with said selected selecting 
means, and acquires a picture signal of desired resolution. 

[Claim 2]Having further a capability measuring means which is the imaging device 
according to claim 1 , and measures time which video-signal processing in said 
imaging device takes, said selecting means chooses either of said two or more 
operational modes with reference to time further measured by said capability 
measuring means. 

[Claim 3]It is the imaging device according to claim 1 , and said image acquisition 
means gains a video signal for one sheet each corresponding to a position of said 
image sensor with which said displacement means was displaced, a video signal for 
these one sheets is compounded by two or more sheets, and a video signal of 
desired resolution is gained. 

[Claim 4]It is characterized by being an imaging device given in any 1 paragraph of 
claims 1 thru/or 3, and one of said two or more of the operational modes being 
resolution higher than resolution of said image sensor, and being the mode which 
each pixel of said video signal has two or more color elements, and expresses with 
multi-tone. 

[Claim 5]It is characterized by being an imaging device given in any 1 paragraph of 
claims 1 thru/or 3, and one of said two or more of the operational modes being 



JP,10-178649,A [CLAIMS] 



2/2 v 



resolution higher than resolution of said image sensor, and being the mode in which 
each pixel of said video signal is expressed by one color element. 
[Claim 6]It is an imaging device given in any 1 paragraph of claims 1 thru/or 3, and 
is characterized by one of said two or more of the operational modes being the 
mode which it abbreviates to resolution of said image sensor, and is, and it is 
resolution, and each pixel of said video signal has two or more color elements, and 
is expressed with multi-tone. 

[Claim 7]lt is characterized by being an imaging device given in any 1 paragraph of 
claims 1 thru/or 3, abbreviating one of said two or more of the operational modes 
to resolution of said image sensor, being, and being resolution, and being the mode 
in which each pixel of said video signal is expressed by one color element. 
[Claim 8]Have further the optical filter means which is an imaging device of a 
statement and was formed on an optical path to said image sensor at any 1 
paragraph of claims 1 thru/or 7 so that insertion or removal was possible, and said 
optical filter means, According to said two or more operational modes, it is 
removed from insertion or said optical path on said optical path. 
[Claim 9]It is an imaging device given in any 1 paragraph of claims 1 thru/or 8, and 
said image sensor is provided with a light filter which has two or more color 
elements. 

[Claim 10]It is the imaging device according to claim 9, two or more color elements 
of said light filter contain cyanogen, green, and yellow, and a video signal of 
resolution of said request contains each color element of RGB. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the imaging device which can 
displace the position of an image sensor to the object image which carried out 
image formation according to the optical system, and can obtain imaging data, and 
its imaging method and imaging system. 
[0002] 

[Description of the Prior Art]When a solid state camera was high-resolution-ized 

conventionally, generally, the following techniques were taken. 

(1) Make the image sensor itself into high resolution, and it is multi pixeHzed (2) 

many board-ization (two or more elements are used). 

(3) Carry out [ ****** ] and (1) becomes what that is undertaken to 

semiconductor technology it is large and is [ however / such an image sensor ] 

expensive among above-mentioned techniques. Although (2) can be realized 

comparatively easily using an optical prism etc., there is a problem of causing the 

cost hike of a device. Then, it is in the tendency for a technique (3) to be adopted, 

in a single plate type. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the image pick-up which is 
always depended for ****** carrying put in the case of the imaging device which 
performs such pixel ****** will be performed. For this reason, since it will always 
be picturized in the highest resolution, the case where it becomes superfluous 
resolution to desired resolution arises. Thus, when superfluous resolution was set 
up, the image data quantity transmitted to other apparatus increased more than 
the imaging device, processing time became long, and there was a problem of 
reducing the processing speed of the whole system containing such an imaging 
device. It is related for ****** carrying out, and even if two or more operational 
modes which can set up various resolution and a transfer rate are provided, in 
order to obtain the resolution to need, it cannot judge objective which operational 
mode should be chosen. For this reason, safety was expected, the operational 
mode from which surely superfluous resolution is obtained was chosen, and there 
was a problem that the fall of the processing speed by this, etc. occurred. 
[0004]This invention was made in view of the above-mentioned conventional 
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example, and an object of this invention is to provide the imaging method which 
determines and picturizes the operational mode applied to a meaning out of two or 
more operational modes, and its device and imaging system according to the time 
etc. which the number of images, the pixel number, and image pick-up processing 
to picturize take. 

[0005]The purpose of this invention is to provide the imaging method which 
chooses automatically the optimal operational mode of two or more operational 
modes, and picturizes it according to the resolution of desired image data, and its 
device and imaging system. 

[0006]Other purposes of this invention are to provide the imaging method which 
chooses automatically the optimal operational mode of two or more operational 
modes, and picturizes it according to the desired resolution and image-processing 
speed of image data, and its device and imaging system. 
[0007] 

[Means for Solving the Problem]To achieve the above objects, an imaging device of 
this invention is provided with the following composition. That is, this invention is 
characterized by that an imaging device which can displace a position of an image 
sensor to an object image which carried out image formation according to an 
optical system, and can obtain imaging data comprises the following. 
A displacement means which displaces a position of an image sensor. 
An image acquisition means which gains a video signal picturized by said image 
sensor according to displacement of said image sensor by said displacement 
means. 

A selecting means as which each chooses either of two or more operational modes 
which determine displacement of a position of said image sensor by said 
displacement means, a method of gaining a video signal by said image acquisition 
means, and an approach of said video signal according to resolution of a request of 
said video signal. 

A control means which controls said displacement means and said image 
acquisition means according to operational mode with said selected selecting 
means, and acquires a picture signal of desired resolution. 

[0008]An imaging system of this invention is provided with the following 
composition to achieve the above objects, namely, a position of an image sensor 
established for a colored filter array to an object image to which image formation 
of this invention was carried out by optical system — level and. Or only the 
specified quantity makes it displaced perpendicularly relatively, it is made to 
correspond to displacement of each position, imaging data of one or more sheets is 
obtained, and an imaging system which compounds them and creates image data of 
one sheet is characterized by comprising the following: 

An imaging device which has said image sensor and has the 1st processing means 

that processes a video signal picturized by said image sensor. 

Computer apparatus which has the 2nd processing means that receives a video 

signal picturized by said imaging device via an interface, and processes said video 

signal. 

A measurement means which measures image-processing speed and a data 
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transfer rate in said imaging device and said computer apparatus. 
A selecting means which chooses operational mode which determines a method of 
gaining a video signal in said imaging device, and an approach of said video signal 
according to a measuring result by said measurement means, and resolution of said 
image data, A control means which controls operation of said imaging device and 
said computer apparatus according to a selected result in said selecting means. 

[0009]To achieve the above objects, an imaging method of this invention is 
provided with the following processes. That is, this invention is characterized by 
that an imaging method which displaces a position of an image sensor to an object 
image which carried out image formation according to an optical system, and 
obtains imaging data comprises the following. 

A displacement process which displaces an image pickup position by an image 
sensor. 

An image acquisition process of gaining a video signal picturized by said image 
sensor according to displacement of said image sensor by said displacement 
process. 

A selection process which chooses either of two or more operational modes which 
determine displacement of a position of said image sensor, a method of gaining said 
video signal, and an approach of said video signal according to resolution 
considered as a request of said video signal. 

A process of controlling displacement of said imaging device, and acquisition of 
said video signal according to operational mode with said selected selection 
process, and acquiring a picture signal of desired resolution. 

[0010] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying 
drawing, the suitable embodiment of this invention is described in detail. 
[001 1] Drawing 1 is a block diagram showing the composition of the digital imaging 
device 100 of an embodiment of the invention, and is shown in the state where it 
was connected to the host computers 200, such as a personal computer, here. 
[0012]First, if the interface (I/F) 102 of the digital imaging device 100 of this 
embodiment is connected to the digital interface for data input/outputs of the host 
computer 200, The host computer 200 measures the time which read-out of the 
data from this imaging device 100 and writing take, and the data-processing 
capability of CPU of the host computer 200. These information serves as a 
judgment source for the selection of imaging mode in the host computer 200 
mentioned later. 

[0013]Setting out of the resolution and the uptake rate of picture image data of 
the picture image data incorporated from this imaging device 100 will choose the 
imaging mode according to it. Selection of this operational mode is mentioned later. 
There are the following 5 modes as the mode set up by this embodiment. 
[0014](1) high resolution, 3 board mode (2) high resolution, and single plate mode 
(3) — the usual resolution, resolution the usual resolution and 3 board mode (4) 
mode [ single plate ] 1 (5) usual, and the single plate mode 2 — in addition, 
mention the details in these each mode later. 
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[0015]Then, if one [ the shutter switch (un-illustrating) of the imaging device 100 ], 
it will shift to the exposure for photography. At the time of this exposure, through 
the optical system 103, an object image (un-illustrating) penetrates optical (low- 
pass filter) LPF104,105, and image formation is carried out on CCD106. These 
optical LPF104,105 comprises a quartz plate of one sheet or two or more sheets, 
and according to the above-mentioned mode setting, it is put in the optical path 
from the optical system 103, or it is removed from the optical path. Synchronizing 
with the drive of CCD106, the optical image by which image formation was carried 
out to CCD106 serves as an electrical signal, is outputted, and is changed into a 
digital signal through CDS1 1 1 and the A/D conversion circuit 1 12. This digital 
signal is once stored in the memory 114 through the memory controller 113. 
According to this embodiment, CCD 106 has a pixel number of 1536x1024 (about 
1,500,000 pixels), and as the color filter pattern of drawing 3 shows, the 
complementary color stripe filter is stuck. The A/D conversion circuit 112 outputs 
10 bit data which have a linear characteristic. 

[0016]In this way, the picture image data which the image pick-up of the 1st sheet 
was performed and was stored in the memory 1 14 is transmitted to the host 
computer 200 via the interface 1 02, or is processed together with the picture 
image data picturized after that in the digital disposal circuit (DSP) 1 15 of imaging 
device 100 inside. And the image pick-up of the 2nd sheet is performed next. In 
that case, after putting in optical LPF104J05 on the optical path from the optical 
system 103 according to mist beam mode setting or removing from an optical path, 
the CCD displacement mechanism 107 is driven, and the physical location of 
CCD106 is picturized by the CCD106, level or after making it move perpendicularly 
and making it displaced. In this way, like the above-mentioned, the picture image 
data of the 2nd sheet stored in the memory 1 14 is transmitted to the host 
computer 200 via the interface 102, or is processed together with the picture 
image data picturized later in the digital disposal circuit 1 15 of imaging device 100 
inside. 

[001 7]According to said mode setting, required picture image data will be stored in 
the inside of the host computer 200 or the imaging device 100 prescribed 
frequency and by repeating in the above operation. In this way, an end of the last 
image pick-up will start the compositing process of those picture image data if 
needed. Namely, picture image data is read from the memory 114 of memory 
storage [ of the host computer 200 ], or imaging device 100 inside, It carries out 
[ ****** ], the output order of picture element data, etc. are reconstituted 
according to a position, and final image composing is generated through signal 
processing, such as convert colors, an aperture, and a base clip. 
[0018]Two kinds of the case where it is processed using the memory 114 and the 
digital disposal circuit 1 15 of the imaging device 100, and the case where it is 
processed inside the host computer 200 after the picture image data is 
transmitted to the host computer 200 from the imaging device 100 are among each 
mode mentioned above. The proper use is mentioned later. 
[0019]Next, the details in each mode are explained. 

[0020]<Mode 1 (high resolution, 3 board mode)> drawing 2 (A) - (F) is a figure 
explaining the constitution method of the image data in the mode 1. That is, the 



JP 5 10-178649,A [DETAILED DESCRIPTION] 



5/14 s<— v 



filter of the vertical stripe form by C (cyanogen), G (green), and Y (yellow) as 
shown with the colored filter of drawing 3 is stuck as a filter of 1536x1024 pixels 
(about 1,500,000 pixels) CCD106 on chip. Drawing 2 is explaining how to shift at 
the time of taking a photograph by ****** carrying out using the CCD106. By 
drawing 2 , corresponding to each color element, each round heads seem to 
express with a round dot, in order to make intelligible the color element of each 
colored filter (C, G, Y), and to differ, and it is shown. 

[0021]First, as it is shown in drawing 2 (A), the image of the 1st sheet is picturized. 

[0022]Next, as shown in drawing 2 (B), only 1 pixel is shifted in the level (left) 
direction, and the image of the 2nd sheet is picturized. By this, for example by the 
1st sheet, the point (pixel) 20 sampled by C (cyanogen) will be sampled by G 
(green) at the 2nd sheet. Similarly, as shown in drawing 2 (C), only 1 pixel is shifted 
horizontally and the 3rd sheet is picturized. In this case, the point 20 previously 
sampled by G will be sampled by Y (yellow). 

[0023]Next, as shown in drawing 2 (D), the 4th sheet is picturized in the position 
which shifted in the level (right) direction only half a pixel to drawing 2 (A). That is, 
at drawing 2 (D), it will be sampled in the position from which only a half a pixel 
pitch shifted rightward to the sample takeoff point in drawing 2 (A). 
[0024]And as drawing 2 (E) shows below, the 5th sheet is picturized in the position 
shifted 1 pixel leftward from the position of drawing 2 (D). That is, the point 21 
sampled by C (cyanogen) will be sampled by the 4th sheet by G (green) at drawing 
2_(E) of the 5th sheet. It is picturized the 6th in drawing 2 (F) in the position which 
shifted leftward only 1 pixel to the 5th sheet of drawing 2 (E). With this picture 
image data of the 6th sheet, the picture image data of 3 classification by color of G 
in the sampling position of 1,500,000 pixels and its interpolation position, G, and Y 
is able to be picturized horizontally. 

[0025]About the 7th sheet or below, after only half a pixel has shifted 
perpendicularly, an image pick-up is performed. The horizontal way of shifting in 
this case is proportionate to the way of shifting shown in above-mentioned drawing 
2__(A) - (F). In this way, the picture image data of 3 classification by color which 
consists of C, G, and Y horizontally is able to be picturized in the position shifted 
only half a pixel also about the perpendicular direction in the picture image data of 
12 sheets after this. 

[0026]As mentioned above, by using the picture image data for a total of 12 sheets 
from the 6th sheet and the 7th sheet to [ from the 1st sheet ] the 12th sheet, the 
position which shifted to the sampling position of 1,500,000 pixels, and the level 
perpendicular direction only half a pixel, respectively, i.e., 600, (=150x4) — in the 
sampling position in 10,000 pixels, the picture image data of 3 classification by 
color which consists of C, G, and Y is able to be gained. This is equivalent to 3 
board mode in high resolution (6 million pixels). 

[0027]The flow of processing of the picture image data in this mode 1 is shown in 
draw ing 4 (A) and (B). 

[0028]The CCD student picture image data for 12 sheets in which each consists of 
1536x1024 pixels is reconstructed, and drawing 4 (A) shows the state where it is 
changed into the picture image data (1 pixel is a total of about 18 M bytes (B) at 8 
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bits) for three sheets (C, G, Y) in which each consists of 3072x2048 pixels. 
[0029] Drawing 4 (B) is changed into R, G, and B data through the matrix arithmetic 
according [ these / C and G / and Y data ] to after that, the complementary color, 
and the pure color transformation matrix 40, Then, each color shows signs that 8- 
bit RGB data are generated each, through the base clip (BC) aperture (APC) 
circuit 41, the gamma (gamma) correction circuit 42, etc. In the case of this mode 
1, neither of optical LPF104,105 is inserted into the optical path. Matrix arithmetic 
by this complementary color and pure color transformation matrix 40 is performed, 
for example according to the following formula. 
[0030] 
[Equation 1] 
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[0031]Next, the mode 2 is explained. 

[003 2] Drawing 5 (A) and (B) is a figure explaining composition of image data in the 
mode 2, and shows a color element of each colored filter with a round dot like 
above-mentioned drawing 2 . 

[0033]In this mode 2, optical LPF104 is inserted into an optical path from the 
optical system 103. And as it is shown in drawing 5 (A), an image of the 1st sheet 
is picturized first. Then, an image of the 2nd sheet from which half a pixel of each 
color element position shifted in the level (left) direction in 1.5 pixels and the 
vertical (above) direction is picturized like drawing 5 (B). 

[0034]If a result depended on photography by these drawing 5 (A) and (B) is 
considered on the basis of an object image which is carrying out image formation, 
it will become sampling data like drawing 6 . That is, it turns out that it is the same 
sampling as 6 million-pixel single plate mode. However, a sampling point serves as 
arrangement of offset for every horizontal line. 
[0035]Next, signal processing in this mode 2 is explained. 

[003 6] Drawing 7 (A) and (B) is a figure explaining luminance-signal generation in 
the mode 2. That is, a luminance signal is generated by switching and choosing a 
pixel by turns horizontally among adjoining 2 horizontal lines. Drawing 7 (A) shows a 
case of an odd line, and drawing 7 (B) shows a case of an even line. An odd line 
differs in combination of two lines from an even line so that clearly from these 
figures. 

[003 7] Drawing 8 is a block diagram showing circuitry which performs signal 
processing in this mode 2. 

[0038]In drawing 8, picture element data which 80 is a switching circuit for 
changing an above-mentioned odd line and an even line in combination, and was 
taken out in this way is changed into a luminance signal of R, G, and B by BC and 
APC circuit 81, and the gamma correction circuit 82. 

[0039]A color-difference signal reads independently C before being switched by 
the switching circuit 80, G, and a Y signal, inputs them into the matrix circuit 83, 
performs the complementary color and pure color conversion (above-mentioned is 
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the same as that of the mode 1), and is inputted into the matrix circuit 86 through 
LPF84 and the gamma correction circuit 85. Here, conversion to a color-difference 
signal (R-Y), (G-Y), and (B~Y) from R, G, and B signal is performed. And by the 
adding machine 87, the previous luminance signal Y is added to these color- 
difference signals, and R, G, and B signal are generated. 
[0040]Next, optical LPF104 is explained. 

r0041l Drawing 9 shows a career of a color in a sampling shown in drawing 6 , and 
luminosity on a frequency flat surface. As shown in drawing 10 , it is necessary to 
reduce a color career to an oblique direction by the traps 1 and 2, and it is 
necessary to reduce a luminosity career by the trap 3 by optical LPF to it. Such 
LPF104 can consist of three quartz plates. 
[0042]Next, the mode 3 is explained. 

[0043]<Mode 3 (usually resolution, 3 board mode)> drawing 1 1 (A) - (C) is a figure 
explaining composition of image data in the mode 3, seems to express a color 
element of each colored filter (C, G, Y) with a round dot, and to differ in each 
round head corresponding to each color element, and is shown. 

[0044]As shown in drawing 1 1 (A), neither of optical LPF104,105 is inserted into an 
optical path. And an image of the 1st sheet is picturized. Next, like drawing 1 1 (B), 
to drawing 1 1 (A), it is shifted horizontally and the 2nd 1 -pixel sheet is picturized. 
Like drawing 1 1 (C), only 1 more pixel is shifted leftward from a state of drawing 1 1 
(B), and an image of the 3rd sheet is picturized. That is, each 1,500,000-pixel 
sample takeoff point will have the picture image data of 3 classification by color (C, 
G, Y), and serves as 3 board data which consists of 1 ,500,000 pixels. 
[0045]Next, as shown in drawing 12 , picture element data of these three sheets in 
which each consists of 1536x1024 pixels is rearranged further, and turns into 
picture element data (1536x1024x3 = about 4.5 M bytes) which consists of three 
sheets, C, G, and Y. Hereafter, about the processing, it is proportionate to the 
mode 1. That is, the almost same processing as a case in the mode 1 is applied 
using a circuit shown in drawing 4 (B). 
[0046]Next, the mode 4 is explained. 

[0047]<Mode 4 (usually resolution, single plate mode 1)> drawing 13 (A) and (B) is 
a figure explaining composition of image data in the mode 4, seems to express a 
color element of each colored filter (C, G, Y) with a round dot, and to differ in each 
round head corresponding to each color element, and is shown. 

[0048]In this mode 4, optical LPF105 is inserted into an optical path. And it carries 
out like drawing 1 3 (A), and the 1st sheet is picturized. Then, as shown in drawing 
13 (B), only 1.5 pixels is shifted in the level (left) direction, and the 2nd sheet is 
picturized. 

r0049l Drawin g 14 shows the state where a picture of the 1st sheet and a picture 
of the 2nd sheet were combined. That is, as a result, it turns out that a double 
sampling was made horizontally, it was equivalent to a case, and a career point of a 
color has shifted to a high region. 

[0050]Next, signal processing in this mode 4 is explained. 

[0051] Drawing 15 (A) and (B) is a figure for explaining signal processing in this 
mode 4. 

[0052]As shown in drawing 1 5 (A), imaging data of two sheets in which each 
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consists of 1536x1024 pixels is compounded, and turns into 3072x1 024-pixel 
oblong data, then, signal processing is performed to this video signal, and R, G, and 
B signal are generated by circuit ( drawing 8 — abbreviated — the same) shown in 
drawing 15 (B). In a circuit of drawing 15 (B), in order to adjust an aspect ratio, R, 
G, and B signal are inputted into the variable power circuit 87. This variable power 
circuit 87 may be simple LPF, or may be a circuit adding 2 pixels of adjoining 
levels. 

[0053] Drawing 16 is a sampling career and a figure showing a trap by optical 
LPF105 in this mode 4. The trap is carried out by frequency f s / 6 (namely, 
Nyquist rate of a color), and color moire can be considerably reduced so that 
clearly from drawing 16 . [ quite lower than a actual zone ] 
[0054]Finally the mode 5 is explained. 

[0055]<Mode 5 (usually resolution, single plate mode 2)> drawing 1 7 is a figure 
explaining composition of image data in the mode 5, seems to express a color 
element of each colored filter (C, G, Y) with a round dot, and to differ in each 
round head like the above-mentioned drawing corresponding to each color element, 
and is shown. 

[0056]This mode 5 is the usual photographing mode. In this mode 5, after being put 
into optical LPF105 into an optical path, data of one sheet is picturized. It may be 
thought that video-signal processing in this case is performed by circuit of above- 
mentioned drawing 8 . 

[0057] Drawing 18 is a figure showing a sampling career and a trap at this time. 
Crystal LPF which realizes this trap is realizable by using one thing of the 
characteristic shifted horizontally. 

[0058]As shown above, optimal processing is performed corresponding to each 
mode. When a relation of a kind (104 or 105) of optical LPF to be used and image 
pick-up number of sheets is summarized, it comes to indicate it in drawing 20 as 
each mode. 

[0059]Next, an example as which image data to the host computer 200 takes, and 
imaging mode is chosen from the imaging device 100 according to setting out of 
******** and its speed is explained. 

[0060]When the interface 102 of this imaging device 100 is connected to digital 
interface for data input of the host computer 200, the system controller 101, Time 
which read-out of data from the imaging device 100 and writing take, and data- 
processing capability of CPU of the host computer 200 are measured, and a self- 
check is performed. 

[0061]By transmitting data of the specified quantity to the imaging device 100 from 
the host computer 200, and specifically measuring total time which carried out 
backward transfer of the data to the host computer 100, and it took it between 
them from the imaging device 100 further, Time which read-out of data in the 
imaging device 100 and writing take is measurable. Data-processing capability of 
CPU of the host computer 200 can be measured by executing a predetermined 
program in the host computer 200, and measuring the calculation time. 
[0062]Since incorporation time of picture image data will be greatly restrained by 
performance of the host computer 200 in which this is connected to the imaging 
device 100 of this embodiment, A data transfer rate from the imaging device 100 to 
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the host computer 200 and data-processing capability are measured beforehand, 
and it is considered as a judgment source of imaging mode selection. 
[0063]As the 1st step, processing time by the digital disposal circuit (DSP) 1 15 
inside the imaging device 100 is estimated. If average time which exposure of 
CCD106, writing to the memory 1 14, etc. take now is made into about 0.5 second, 
it will become the value which multiplied it by image pick-up number of sheets 
between the total times in each mode. And if time which processing takes obtained 
data in the digital disposal circuit 1 15 is assumed (processing time changes with 
operations of interpolation), the both sum will serve as processing time inside the 
imaging device 100 in each mode. 

[0064]In this way, although generated image data is transmitted and saved to the 
host computer 200, it decides on time which transmission takes with a data 
transfer rate from the imaging device 100 to the host computer 200 measured by 
the above-mentioned operation in this case. For example, when a measured data 
transfer rate is 1 M byte/second, in the case of 1,500,000 pixels (they are three 
classification by color and about 4.5 M bytes at 1 pixel 8 bits), the data transfer 
will take about 4.5 seconds to generated image data, for example. 
[0065]About a case in each mode where data transfer rates are 1 M byte/[ a 
second and ] and 10 M bytes/second, respectively, drawing 21 calculated the sum 
total of incorporation time, and showed the above result. As for the transfer time, 
although a case where it required for transfer time transmitting 1536x1024 picture 
element data was shown, when a pixel number to need is decreased even to 
384x256 pixels, it is needless to say that it becomes short in proportion to it. In 
drawing 21 , the lower berth shows a case of 1 M byte/second for a case where the 
upper row of transfer time is 10 M bytes/second in a data transfer rate. 
[0066]Next, as the 2nd step, it incorporates by data transfer to the host computer 
200, and data processing, and time is estimated. If average time which exposure by 
CCD106, writing to the memory 1 14, etc. take is made into about 0.5 second like 
the above-mentioned, a total period in each mode will become the value which 
multiplied it by image pick-up number of sheets. And raw picture image data from 
CCD106 picturized is transmitted and saved to the host computer 200 via digital 
interface. Time which transmission takes is determined by data transfer rate from 
the imaging device 100 measured by the above-mentioned operation to the host 
computer 200. For example, when a data transfer rate is measured in 1 M byte/[ a 
second and ] and raw picture image data from CCD considers it as 10 bits per 
pixel, capacity per sheet will be about 2 M bytes, and will require about 2 seconds. 
On the other hand, when measured in 10 M bytes/[ a second and ], about 0.5 
second will be required. Thereby, a total data transfer rate becomes the value 
which multiplied by the image pick-up number of sheets. 

[0067]In this way, data processing of the raw image data from CCD106 stored in 
the memory 1 14 is carried out by CPU of the host computer 200. as mentioned 
above, each of each mode — drawing 22 calculated and showed the incorporation 
time sum total about a case where data transfer rates are 1 M byte/[ a second 
and ] and 10 M bytes/second. The lower berth shows a case of 1 M byte/second 
for a case where the upper row of transfer time of drawing 22 is 10 M 
bytes/second in a transfer rate, respectively. 
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[0068]That is, it can be considered that the following setting out considers 
resolution and an uptake rate to incorporate, and a relation in each mode. 
[0069]For example, one picture in resolution between 3072x2048 (about 18 MB) to 
1536x1024 pixels (about 4.8 MB). When incorporating by the usual image quality (1 
pixel is 8 bits of RGB each), the mode 1 is chosen, and the mode 2 is chosen when 
incorporating by image quality (for example, 1 pixel only calls it high-speed image 
quality in monochrome and the following) of high-speed correspondence. Similarly, 
in resolution between 1536x1024 (about 4.8 MB) to 768x512 pixels (about 1 MB), 
when usually incorporating by image quality, the mode 3 is chosen, and the mode 5 
is chosen when incorporating by high-speed image quality. Similarly, in resolution 
between 768x512 (about 1 MB) to 384x256 pixels (about 0.3 MB), when usually 
incorporating by image quality, the mode 4 is chosen, and the mode 5 is chosen 
when incorporating by high-speed image quality. In any [ of image quality or high- 
speed image quality ] case, when incorporating in resolution below 384x256 pixels 
(about 0.3 MB), the mode 5 is usually chosen. 

[0070]Thus, if set to the middle pixel number by making into foundations whether 
for an incorporation pixel number to be beyond a predetermined value, it is set up 
so that it may be changed into high resolution. For example, when one picture is 
set as 500x400 pixels, it is good also considering data in which one screen thinned 
out or was carried out in variable power processing from 768x51 2-pixel data as a 
processing result. 

[0071]By this, in the case of image quality, it becomes what is called 3 board 
mode, and, in the case of high-speed image quality, usually becomes what is called 
single plate mode. Drawing 1 9 (A) and (B) showed this collectively. The one where 
processing time is shorter is chosen raw picture image data from CCD 106 is 
transmitted to the host computer 200, and is processed [ whether each mode is 
processed within the imaging device 100, or ]. For example, if it sees about the 
mode 2, a potential result of processing time as shown in drawing 23 will be 
obtained. 

[0072]In namely, a thing [ be / according to the digital disposal circuit 1 15 inside 
the imaging device 100 by a transfer rate of digital interface / it / better ]. Or 
when it differs [ whether it is better to depend on program manipulation in the host 
computer 200, and ], for example, a transfer rate is 10 M bytes/second, By the 
internal signal processing circuit 115 of the imaging device 100, it can judge that it 
is quicker to perform processing with the host computer 200 at the time of 1 M 
byte/second. 

[007 3] Although this is one example, fastest processing can be chosen by 
measuring performance of the whole imaging device beforehand in this way. 
[0074]A flow chart of d rawing 24 - drawing 30 showed the above processing 
collectively. 

[0075] Drawin g 24 is a flow chart which shows operation in an imaging system of 
this embodiment shown in d rawing 1 . 

[0076]Are one [ a power supply of the imaging device 100 and the host computer 
200 ], it is started by connecting these two devices via the interface 102, and this 
processing is Steps S1 and S2 first, As it mentioned above, throughput of the 
imaging device 100 and the host computer 200 and a data transfer rate between 
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each device are measured. And at Step S3, if an input of image data from an 
imaging device is directed, it will progress to step S4, and according to throughput 
measured at Step S1 and Step S2, a device which performs data processing for 
which it opts by processing after this is determined. 

[0077]Next, it progresses to Step S5, it investigates whether resolution of image 
data is set as high resolution (a picture whose number is one is 1536x1024 pixels 
or more), if that is right, it will progress to Step S6, and it is judged by any it shall 
usually process between image quality and high-speed image quality. This may be 
automatically judged based on throughput, a transfer rate, etc. which could be 
judged with directions by an operator or for which it asked by quantity (resolution) 
of image data, Step S1, and S2. This is the same also in processing step S9 after 
this, and S1 3. 

[0078]If image quality is usually chosen at Step S6, it will progress to Step S7, and 
processing based on the mode 1 is performed. If high-speed image quality is 
chosen, it will progress to Step S8 and processing with the mode 2 will be 
performed. Processing based on these steps S7 and the set-up mode in S8 is 
performed according to determination in the above-mentioned step S4 by program 
manipulation with hardware or the host computer 200 of the imaging device 100. 
Also in the below-mentioned step S11, S12, S15, and S16, this is the same. 
[0079]On the other hand, when a picture of high resolution is not directed at Step 
S5, it progresses to step S9, and inside resolution (here, pictures of one sheet are 
768x512 pixels - 1536x1024 pixels) is seen whether specified. If that is right, it will 
progress to Step S10, and any are seen whether usually chosen between image 
quality or high-speed image quality. Usually, it progresses to Step S1 1 at the time 
of image quality, and it chooses the mode 3, it progresses to Step S12 at the time 
of high-speed image quality, and it chooses the mode 5. 

[0080]When it is not inside resolution in step S9, it progresses to Step S13, and a 
low resolution (here, a picture of one sheet is 384x256 to 768x512 pixels) is seen 
whether specified. If that is right, it will progress to Step S14, and any are seen 
whether usually chosen between image quality or high-speed image quality. 
Usually, it progresses to Step S15 at the time of image quality, and it chooses the 
mode 4, it progresses to Step S16 at the time of high-speed image quality, and it 
chooses the mode 5. 

[0081]It is Step S13, and also when a low resolution is specified, it progresses to 
Step S16 regardless of high-speed image quality or usual image quality, and the 
mode 5 is chosen. 

[0082] Drawing 25 is a flow chart for describing other embodiments of processing of 
this drawing 24 . 

[0083]In this processing flow chart, like Steps S1-S3 of above-mentioned drawing 
24, throughput of the imaging device 100 and the host computer 200, a data 
transfer rate, etc. are investigated, and it progresses to Step S24 at Step S21 - 
Step S23. Based on throughput and a data transfer rate for which it asked at 
resolution of a directed picture, and Steps S21-S22 in Step S24, It is determined 
whether to usually process the image data by image quality or to process by high- 
speed image quality, and also by which operational mode image data is processed 
with either the imaging device 100 or the host computer 200 among the above- 
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mentioned operational modes 1-5. In this way, according to determined operational 
mode and a device which performs processing, the picturized image data can be 
processed and the host computer 200 can obtain desired image data. 
[0084]Next, processing in each operational mode is explained with reference to 
drawing 26 - drawing 30 . As mentioned above, even if this processing is performed 
by hardware of the imaging device 100, it may be performed by a program in the 
host computer 200. 

[0085] Drawing 26 is a flow chart which shows processing of the operational mode 

1 in this embodiment. At Step S101, from an optical path from the optical system 
103, first, drive the desorption mechanism 108,109, remove LPF104,105, and at 
Step S102. Image data for a total of 12 sheets is read shifting a picture element 
position of CCD 106 according to the displacement mechanism 107, as mentioned 
above with reference to drawing 2 , and image data of C and G, and Y3 
classification by color is obtained. [ which consist each of 6 million pixels at Step 
S103 ] Next, it progresses to Step S104, and changes into a RGB code from the 
CGY signal (the complementary color, pure color conversion), BC, APC processing, 
and also gamma conversion process are performed to image data of each color of 
the RGB, and each of RGB creates per pixel image data which consists of 8 bits 
(S105). Thereby with high resolution (6 million pixels), image data in 3 board mode 
is obtained. 

[0086] Drawing 27 is a flow chart which shows processing of the operational mode 

2 in this embodiment. 

[0087]First, at Step S201, insert LPF104 into an optical path from the optical 
system 103 with the desorption mechanism 108, and at Step S202. Image data for 
a total of two sheets is read shifting a picture element position of CCD106 
according to the displacement mechanism 107, as mentioned above with reference 
to drawing 5 , and 6 million-pixel image data including C, G, and Y3 color is 
obtained. Next, it progresses to Step S203 and a RGB luminance signal is created 
by changing a reference pixel by turns between horizontal lines where the CGY 
signal adjoins. In Step S204, it changes into a RGB code from a CGY signal (the 
complementary color, pure color conversion), and LPF and gamma conversion 
process are performed to image data of each color of the RGB, and also matrix 
arithmetic is performed, and a color-difference signal (R-Y, G-Y, B-Y) is created. 
And a luminance signal searched for at Step S203 and a color-difference signal 
searched for at Step S204 are added, and data of 8 bits of each of RGB is created. 
Thereby with high resolution (6 million pixels), image data in single plate mode is 
obtained. 

[0088] Drawing 28 is a flow chart which shows processing of the operational mode 

3 in this embodiment. 

[0089]At Step S301, from an optical path from the optical system 103, first, drive 
the desorption mechanism 108,109, remove LPF104,105, and at Step S302. Image 
data for a total of three sheets is read shifting a picture element position of 
CCD106 according to the displacement mechanism 107, as mentioned above with 
reference to drawing 1 1 , and image data of C and G, and Y3 classification by color 
is obtained ( drawing 1 2 ). [ which consist each of 1,500,000 pixels at Step S303 ] 
Since processing after this is the same as processing after Step S104 of above- 
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mentioned drawing 26 , the explanation is omitted. Thereby, image data in 3 board 
mode is usually obtained in resolution (1,500,000 pixels). 

[0090] Drawing 29 is a flow chart which shows processing of the operational mode 

4 in this embodiment. 

[0091 ]At Step S401, first, drive the desorption mechanism 109, insert LPF105 on 
an optical path from the optical system 103, and at Step S402. Image data for a 
total of two sheets is read shifting a picture element position of CCD106 according 
to the displacement mechanism 107, as mentioned above with reference to drawing 
13 , and image data including C and G, and Y3 color is obtained ( drawing 1 5 (A)). 
[ which consist each of 3 million pixels (3072x1024) at Step S403 ] Next, it 
progresses to Step S404 and a RGB luminance signal is created from the CGY 
signal. In Step S405, it changes into a RGB code from a CGY signal (the 
complementary color, pure color conversion), and LPF and gamma conversion 
process are performed to image data of each color of the RGB, and also matrix 
arithmetic is performed, and a color-difference signal (R-Y, G-Y, B-Y) is created. 
And it progresses to Step S406, a luminance signal searched for at Step S404 and 
a color-difference signal searched for at Step S405 are added, data of 8 bits of 
each of RGB is created, variable power of the image data is carried out, and an 
aspect ratio is adjusted. Thereby, image data in the single plate mode 1 is usually 
obtained in resolution (1,500,000 pixels). 

[0092] Drawing 30 is a flow chart which shows processing of the operational mode 

5 in this embodiment. 

[0093]First, at Step S501, the desorption mechanism 109 is driven, LPF105 is 
inserted on an optical path from the optical system 103, as mentioned above with 
reference to drawing 1 7 at Step S502, image data for one sheet (1,500,000 pixels) 
is read, and image data including C, G, and Y3 color is obtained. Next, it progresses 
to Step S503 and a RGB luminance signal is created from the CGY signal. In Step 

5504, it changes into a RGB code from a CGY signal (the complementary color, 
pure color conversion), and LPF and gamma conversion process are performed to 
image data of each color of the RGB, and also matrix arithmetic is performed, and 
a color-difference signal (R-Y, G-Y, B-Y) is created. And it progresses to Step 

5505, a luminance signal searched for at Step S503 and a color-difference signal 
searched for at Step S504 are added, and data of 8 bits of each of RGB is created. 
Thereby, image data in the single plate mode 2 is usually obtained in resolution 
(1,500,000 pixels). 

[0094]Embodiment] besides [As long as setting out of still more nearly above- 
mentioned optical LPF is one example and is the purpose of carrying out the trap 
of a color career and the luminosity career, it may be what kind of composition, it 
may be alike, and may not restrict to a quartz plate, but they may be other optical 
members. 

[0095]Even if it applies this invention to a system which comprises two or more 
apparatus (for example, a host computer, an interface device, a reader, a printer, 
etc.), it may be applied to devices (for example, a copying machine, a facsimile 
machine, etc.) which consist of one apparatus. 

[0096]The purpose of this invention a storage which recorded a program code of 
software which realizes a function of an embodiment mentioned above, A system 
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or a device is supplied, and it is attained also when a computer (or CPU and MPU) 
of the system or a device reads and executes a program code stored in a storage. 
[0097]In this case, a function of an embodiment which the program code itself read 
from a storage mentioned above will be realized, and a storage which memorized 
that program code will constitute this invention. 

[0098]As a storage for supplying a program code, a floppy disk, a hard disk, an 
optical disc, a magneto-optical disc, CD-ROM, CD-R, magnetic tape, a nonvolatile 
memory card, ROM, etc. can be used, for example. 

[0099]By executing a program code which a computer read. A part or all of 
processing that OS (operating system) etc. which a function of an embodiment 
mentioned above is not only realized, but are working on a computer based on 
directions of the program code are actual is performed, and it is contained also 
when a function of an embodiment mentioned above by the processing is realized. 
[0100]After a program code read from a storage was written in a memory with 
which a function expansion unit connected to an expansion board inserted in a 
computer or a computer is equipped, Based on directions of the program code, a 
part or all of processing that CPU etc. with which the expansion board and 
function expansion unit are equipped are actual is performed, and it is contained 
also when a function of an embodiment mentioned above by the processing is 
realized. 

[0101]As explained above, while according to this embodiment being able to carry 
out and being able to obtain high resolution images carried out, ****** et al., 
effectively, it becomes possible to obtain image data of desired resolution at high 
speed by necessary minimum processing to desired resolution. 
[0102] 

[Effect of the Invention]As explained above, according to this invention, it is 
effective in the ability to choose automatically the optimal operational mode of two 
or more operational modes, and picturize it according to the resolution of desired 
image data. 

[01 03] According to this invention, according to the desired resolution and image- 
processing speed of image data, the optimal operational mode of two or more 
operational modes can be chosen automatically, and can be picturized. 
[0104]According to this invention, it is effective in the ability to determine and 
picturize the operational mode applied to a meaning out of two or more operational 
modes according to the time etc. which the number of images, the pixel number, 
and image pick-up processing to picturize take. 
[0105] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the imaging device of 
the 1 embodiment of this invention. 

[Drawing 2] It is a figure in the mode 1 in the imaging device of this embodiment 
which carries out [ ****** ] and illustrates a state. 

[Drawing 3] It is a figure explaining the CCD colored filter of the imaging device of 
this embodiment. 

[Drawing 4]It is a figure explaining signal processing in the mode 1 of this 
embodiment. 

[Drawing 5] It is a figure in the mode 2 of this embodiment which carries out 
[ ****** ] and illustrates a state. 

[Drawing 6] It is a figure in the mode 2 of this embodiment which carries out 
[ ****** ] anc | illustrates a state. 

[Drawing 7] It is a figure explaining generation of the luminance signal in the mode 2 
of this embodiment. 

[Drawing 8 llt is a block diagram showing the composition of the digital disposal 
circuit in the mode 2 of this embodiment. 

[Drawing 9 ]It is a figure explaining the sampling career in the mode 2 of this 
embodiment. 

[Drawing 10] It is a figure explaining setting out of optical LPF in this embodiment 
mode 2. 

[ Drawin g 1 1]It is a figure in the mode 3 of an embodiment of the invention which 
carries out [ ****** ] and illustrates a state. 

[ Drawing 12 ]It is a figure showing the composition of the picture image data in the 
mode 3 of this embodiment. 

[Drawin g 13]It is a figure in the mode 4 of an embodiment of the invention which 
carries out [ ****** ] and illustrates a state. 

[Drawing 14] It is a figure in the mode 4 of this embodiment which carries out 
[ ****** ] an d illustrates a state. 

[Drawing 15]It is a block diagram showing the composition of the digital disposal 
circuit in the mode 4 of this embodiment. 

[Drawing 1 6] It is a figure explaining setting out and the sampling career of optical 
LPF in the mode 4 of this embodiment. 
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[Drawing 1 7] It is a figure explaining the sampling of the picture element data in the 
mode 5 of an embodiment of the invention. 

[Drawing 1 8] It is a figure explaining setting out and the sampling career of optical 
LPF in the mode 5 of this embodiment. 

[Drawing 1 9] With the figure explaining a relation with the number of incorporation 

of a pixel, the uptake rate, and imaging mode in this embodiment, (a) shows the 

case where the writing speed of (b) of data is 1 MB/second about the case where 

the writing speed of data is 10MB/second, respectively. 

[Drawing 20] It is a figure showing the relation between each mode of this 

embodiment, optical LPF, and image pick-up number of sheets. 

[Drawing 21] It is a figure explaining the data incorporation total time depending on 

the imaging device in each mode of this embodiment. 

[Drawing 22] lt is a figure explaining the data incorporation total time depending on 
the imaging device and host computer in each mode of this embodiment. 
[Drawing 23] It is a figure showing the processing forecast time in the imaging 
device and host computer in the mode 2 of this embodiment. 

[Drawing 24] It is a flow chart which shows the processing in the imaging system of 
this embodiment. 

[Drawing 25] It is a flow chart which shows other processings in the imaging system 
of this embodiment. 

[Drawing 26] It is a flow chart which shows the processing in the 

1 of this embodiment. 

[Drawing 27] It is a flow chart which shows the processing in the 

2 of this embodiment. 

[Drawing 28] It is a flow chart which shows the processing in the 

3 of this embodiment. 

[Drawing 29] It is a flow chart which shows the processing in the 

4 of this embodiment. 

[Drawing 30] It is a flow chart which shows the processing in the 

5 of this embodiment. 
[Description of Notations] 

40 The complementary color and a pure color transformation matrix 

41 BC and an APC circuit 
42, 82, 85 gamma correction circuits 
87 Adder circuit 

100 Imaging device 

101 System controller 
104,105 Optical LPF 

106 CCD 

107 Displacement mechanism 
108,109 Desorption mechanism 

1 14 Memory 

115 Digital disposal circuit (DSP) 
200 Host computer 



operational mode 
operational mode 
operational mode 
operational mode 
operational mode 
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p-7 10114 flt&gei 0 o^b^r'-^com^ta 
* 2 0 oocpuwgsg&gf^Srayjtu t^7fi 

[0 0 6 1 ] Aft:fi*)^{4, h^^t°3-— ^ 20 0^ 
6WS*©^-**»*g«l OOlUsiBU Kfc, it 

MS 1 0 0 *>W^ h 3 y If a-^ 1 0 0 C, ^©x 

2 0 0 ©c p u©SJM&JltB2j Zfflfeir s 

So 

[0062] c*u4, *mmmmv>M®:mw. 1001: 

Siii£ft6** h^Vt^-* 2 0 0©ttfgtc4oT. 
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^#>9H£SrEl 0 0 hayfa-? 2 0 0 

[0 0 6 3] IRl SNf^: tT, fttttSS 1 0 0 ©rtSB© 

(t-waaiHiK (dsp) 11 s^.ts&aisrafcjLafc 
So v>fccD 1 0 &<om%, 1 1 4^©*#iZ; 

K-C©*tHfc3!P*Mfi» ^ftfcfHftttSSr* tfcfltKfc 
10 ^S-fSI^MSrfiSi-St (1fM©»fPlc«toT» &m 

g 1 0 0 ©l*jgB©*fl;3fl#ffl t ft S„ 
[0 0 6 4] £ 5 LT^LfcHfttx-im. **h=i 

yfa— * 2 0 oicteai^av &^£fts#s c©# 

£\ W*©Kif^{c 4 o Tf+SJ £ftfc, Wl&'£W 100^ 
ib** hayfa-? 2 0 0—©y f -^te^3i^t;4o 

^t-^^, t&Rtfi 5 o^H* (IBS* 8 try ht 3 

20 jj$4. h) ©«£-|4 v -^©x-^^f- 

[0 0 6 5] W±©^*^, #^e- Fw^ft^ftr-:* 
teSBiflE* s 1 1 b/fpomS-lz. 

oi^T, &!>&^l$ra©£ff£ftl£LT*L7c©#l3 2 
1 T'foSo ft. teS&SWtt* 1536X102 4»f 
-i?5rte3t1-S©tcS1-S«^lro^T^Lfcd^ £>S 
ti-SSi«icSr3 8 4X2 5 6 f*> L7cB# 

(4, ^©te^Bfrai4^rixlclt;^JL-rM< 
Z>/vU-hZ> 0 ft, Hl2 1(Cjo^T, te^Bff^©±g:f47 = ' 
30 -*(s2£jtg;6Sl 0M/^ h/#©#-^4r, TSJ41M 
/M h/#©»-g-*^tT^So 
[0 0 6 6] i^lC, f&2&f&k LT, h3>-t°^- 

?2oo-.of-?e v M^a(c4 *)Si»>a*^ra 

SrM«feS„ BUiEtP#tC, CCD10 6ia5i*> 
^Hl 4-©##5A^lcg-rS¥*9W^*^ 
0. 5#ir-f-St, 4t-KfOh-^^IHl±; 

1 0 6^^©^^x-^(4x^^/V • -fy^-7i- 
^SttTLT^x h^vfa-^ 2 0 OlcteiiSi-u «^ 
40 $tiSo i!5&©»m-£oTf+9J$;ft,fdf&ggl 0 0 
^e*^- h3>-t°rL-^ 2 0 0^©r-^te^iSSi-4 

aa**»iM^<w h /# t tf sy $ titzm-t^ (4, ccd 
^©^efc^x-^N ibj^stcU i o bfy ht-rs 

t , 1 feS 1t *) <D®&teffi 2 M/M h k t) , ^ 2 

»0. 5®*m-fZ>Z.klZteZ> 0 ~ti\z£ 

50 [0 0 6 7] C 5 LT^^ey 1 1 4 Icgx. fbixfcC C D 
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1 0 6 fabZ>£m®L7 ! — Pit. *^h3y'fa-^2 0 

thZ'tlT-tUm&gtflM-'U Y/tyt 1 OM/^ h 
/f>W^tCO^T, St 9 a^F^f+^f+lt LT^ L 
fc<D#g]2 2Vh5>, HI2 20t5^BtW©±gttS 

[0 0 6 8] oS^ ftO&^fc^ftliig, ft9£^3f 

[0 0 6 9] mz-lf. 1 ®lt!# 30 7 2X 20 4 8M* 
Gfrl 8MB) 1 5 3 6 X 1 0 2 4ffi% Gift 4. 8 
MB) ©Pfl£>j$?«!,&-m, ffl^COHK (#Rffl fillip 
RGB#8 tf y h) T'ft 9 £tf jf^li^e- K 1 

A$SiK t p¥£) -eft u K 2 &aftf 

RURt, 1 5 3 6 X 1 0 2 4li Oft 4. 8MB) 
H7 6 8X5 1 21I ffilMB) ©W©«P^T% 
iimilKTft 9 iitf S^tt*- K 3 SrStR U i^5gH» 
T'ft 9 iitffc^tt*- K 5 *3ltR1-So PWIIC. 7 6 8 
X 5 1 2iS^ 1 MB) A>b 3 8 4 X2 5 6©* Gft 

0. 3 MB) ©M©#{ft£-e, il?&H§f T'ft 9 &tf#§"a 
f±*- K 4 *as? U ifSilHKT-ft 9 atr Stefi^- K 
5$T3l^1-2> 0 ^fc, 3 8 4X 2 5 6BS ($0. 3M 

B) »T©«Hfc«T?*9iitf»*tt, ii^liK^ttlSa 
BH©Wf ft©**-****- K 5 sraw-rs. 
[0070] c© <fc 5 K9 i&*B^*s]9r£fltSU: 

tfcf'Rff, l fifed* 5 o 0X4 o om%\c$8:j££titz 
l®ffi#7 6 8 x 5 1 2l*©f-^iS^, 

[0 0 7 1 ] cttlcj;oTii^fiKoJi-&H, v>^>^>5 
Kift5 0 rftSrt: k»bT7f;L1t<D&mi 9 (A) 

(b) x-fo5o *fc**-Ka*i&fe£«i o ort-e»3 

CCDl 0 6^fj©4!Wif-^i!*^h3 
^^-^ 2 0 0lCtei^$ttT^a^tL5^f±, &SB# 

1, @23 izTfrrx o ^w^mo^m^Ambit 

[0 0 7 2] gp*>, f^/V • -< ^^-7rr-^<^)^it 
iifil^ioT, Igfe^g 1 0 0 VftUtDm 1 
1 5\z£<?ttfr£^<Dib\ V 9 2 

0 0 IC*Jtt 5 7* nr A^SIC J: o fc^tfS J- ^©d>£fc 
9, ^JxtfteizUig^ i 0M/q h/#©irt(i, ffife 
ggl 0 OOftSHi-^aielSS 1 1 5<CJ;9, 1M/M 
h/#©B#fi, h =>^K'=L—j> 2 0 0\L£Z>W ! m& 
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[0 0 7 3] CtU£lo©#J-efo5#\ C©<fc?t;:^i6 

[0 0 7 4] SUKDmmZt. £«>T^Lfc©#02 4~ 
IH 3 0©7o-f+- hT'foSo 
[0075] H 2 4 El K*1-#*te©JBtl©*ifc 

[0 0 7 6] r©*aaw:, Sfeiggl OOi^l-ay 

10 ^y^-7x-7 1 0 2£^LTg^£iX5^£IC<fc 9 
Bfl*&3iV S-f^x->7°S lRtfS 2f, SUaiLfci^ 
IC bTlifeiggl 0 0 hayfa-? 2 0 0<D*3; 

©»ai££9fti&£ft5^-*te«&fT581t&ft£-*- 
[0 0 7 7] fclc^xs/^S 5lc:ii^ fifex-*©fi¥ 

20 (WxJf, lft©I«*S 1 5 3 6 X 1 0 

2 4jS*6U:) \C®7£2tlX^Zfrk* ; ?fr&m'<, t5 

v^•fi^T•^!! ; S•r5^^4 ^ lJ»f1-'5o Ztiit^u-fizJ: 
5fl*lc«):9tt»fUTta<> *»±»{ft7*-^©4 (ft? 
feS) t^fy/Sl, S 2T'*fefc*aaig^SO ; eS 

HH©tel^Ty/S9, S 1 3|C:fc^Tt>|p)1i-Cfc 

[0078] ?.7->y7s 6-cm%mw&mvi£n5 

30 fj'T'S 7ldiS^ x *-Kl t*<3<*&3l^fT*3tl5. 

S 8 ^*5ttSK^*ixfc*- K<-S<3< ftLStt, SukEo 
^7y7'S 4T*©ftSl^ot, Sfe^gl 0 00/n- 
Kl)i7|li*^ h^^t"^-^ 2 0 0(cJ;S:/p^7 

1, SI 2, SI 5, S 1 6 IC*JV^Tt>lRl«-e&5« 

[00 79] -*\ ^f7/S5 -ei^ft?feg©fife^^ 

40 ^T*{±, lftffl!Wi7 6 8X5 1 2lf~1 5 36 x 
1 0 24IS) ^fi^^ttT^S^Sr^-So ^^T'fctt 
ff^x-^^S l Olcii^, S&®JCsfcf±iiM«cD^-f 

S 1 nciiA/T?*— K3£ii8?U i^afiKcoBfU^T 1 
•>ys 1 2(CiS/u-C, K5Sr»tR-*-5. 

[0080] *fc^7 1 s'7 , s 9-c^feS-e^v^tt^ 

xs/7°S 1 3(CJ1^ % i&m&g. (rCT*«, lfeWfife 
^3 8 4 X 2 5 6~7 6 8 X 5 1 2I#) frfglaEZtlX 
^•S^tr^So ^T9-efc^x(f^7 1 i/7 I S l 4icil^> ii 

50 %m%m*isimm i g<n^TtiimtR£tix^5fr&* 
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■5. 1 5 icit Az-e^e- K4£ 

jIJRL, iS3$iBfr©l$f4*X;y7*s 1 6l£iiA/T\ 

[0 0 8 1 ] Sfc^ryT'S 1 3T\ Hi^Mtg^ 

[0 0 8 2] Sfc0 2 5f4, C©124 CO^SWfficoH 

[0 0 8 3] CCD&gyp— + — KT*f4, /fy^S 
2 l~^f?^S 2 3T, Sfii4<DEl2 4 07.x^7 c S 1 10 

~S 3t®m\cLX, »8IiooS0*^l-3yt' 
2 o oow-afig;^ stj«T-^esi)i^*if*ia 

-<T^r 7 7*S 2 4lcittp 0 ^fj'7'S2 4T'li > 
SftfciBfcWJSffcS. ^f-/yS2 1~S2 2ft»fc 

d\ Mlcf4lfii$©K){1^-Kl~5©l*], t'(Dmi^- 
KT\ «f 1 0 0^11*^ h3Vfa-^2 0 0© 

2 0 O^0fS©gi^-^S:#SCti65-e# 5„ 
[0 0 8 4] ftl-0 2 6~0 3 O^tlLT, #»{f^ 

lc, c ©feSttiRiftSyi l o o©^- K9*7fc:j: "911 

[00 8 5] 0 2 6 14, *3fcK©JB«fcJ8rt 5ttf£*- 

S10K% 11111 0 8, 1 0 9£pgjLT, LP 30 
F 1 0 4, 1 0 5£ft3M%l 0 3^b©ftS§4 9*f-L, 
*T-y7S 1 0 2"C, 0 2£#f$L-CMi£LfcJ;5t-, 
3Ete*#l O7KJ-0CCD1O 6 ©H*&tt£T b b 

e, -g-ff i 2 tt#©BHfc7 f - ^ •? , 
10 3t, #6 0 O^ffi^bftSC, G, Y3fe£© 
®to7-f&#htlZ>o ftUTy/S 1 0 4 Kit*. 
-t©CGY{t#«fc!>RGBtt*K3ESI («£, 
&) U ^©RGB©##,«il^x-^lr^LTBC, 
APC«> 3Etttv«*toaSr§StTL.» liB*a/S:9 
RGBOWW8t'7 ha>bft5Ii&-r-*£fft& 40 
+ 5 (S 1 0 5) o ZhlcX *}%tm& (6 0 051 

[0 0 8 6] 0 2 7 14, *Hlfe©JKIBtfc»t5»^- 

K2©^a**-f7n-^^- hTfoSo 

[0 0 8 7] 4^x^3 2 0 1^ HUIrWffl 08 

L, 7/S2 0 2T% 05^^UTtiIifiUfcJ;5 
'Sii^W 107ICJ;OCCD106 ©i®^&«^-f 
L>U£&b£%t2&ft<DWfo7 t -*&%i&<0 , C. G, 
Y3fe£3tf6 0 0 3ffii3ff©K1g!-r-*dS#lb4x5. ft 50 
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id^-rs^S 2 0 3lCit3f, ^©CGY{f-^©P^1-6 
ylBT#BRiB**Xi:Ji«)t)#*.5wi:m: 9 
RGBSSfi^^MtS. tft^fy^S 2 04T? 
(4, CGYfll#J:9RGBflr-§-^3Eft (*tfe» ttfefc 
&) L, ^©RGB©#fe©jBftx-^^b-CLP 

f, y£&&a£H*f l, Hi-f4-e h y ^^ffi^^nn 

xj'T'S 2 0 3T'**fciSSft-^t^r 2 0 4 T* 

h©x-*£ffr£1-5. CiititlliM (6 0 05 
SIR) T\ IWR^-KOiSfcr-^^feni. 
[0 08 8] 02 8ti*H16©^«t*5»t5»lff*- K 

3 0^air^1"7n-^-t— hT'fc5„ 

[0 0 8 9] tf^T-^S 3 0 17, Iftgtfftflll 0 
8, 10 9£ig|bLT, LPF 1 04, 1 0 5Bfl 
10 3A^©^J;WU ^T5'7'S 3 0 2T', 01 
i£#l§LTmi3£L/c4?lc, ffi«il0 7iat)C 

CD 1 0 6©H*&«&-f kLft#&£tf3tt#©Htt[ 
x-^trSS* 1 ? , ^fy/S 3 0 3T\ #15 OfflS 
a»bftSC, G, Y3fe#©Bfc7 f -*#ftbft5 (0 
1 2) o ZtllikfcO&mi-i. ili©02 6O^f5'7'S 

1 0 4«^©*&atl?)DT*fo2>fcfe, ^©tftB^^«l&-t- 

5o (1 5 07J®*) T\ 3«^e 

[0 0 9 0] 029 f4*H*©3glit*J»t Slfcf^*- K 

[0 0 9 1] Jf^f y7*S40 1T\ JIHJr««l 0 9 
«MBK)L-t\ -LPF 1 0 5^11 O-3i0»b©3fclS± 
iCjfAL, ^f-/7'S4 0 2f, 01 3£#l$LTinJi& 
UfcJ:5t. 07iaOCCDl 0 6©pj* 

feW Sr-f b t * *s & 2 ^©Kiftf* - 9 SrHStt *> . 
y7"S 4 0 3T\ #3 0 0 TJiBSt (3 0 7 2 X 1 0 

2 4) i»t)44C, G, Y3fe^W7-^^ib 
ft5 (015 (A) ) . ^f^S 4 0 4ICit^, 
^©CGYft^bRGBSSfa-i-Sr^i-So 
=ry-fS> 4 0 5 T*f4, CG Y{f <9 RGBfff#^ft 

(ffife, 3s5£«) L-, ^ORGBO*fe©I«f-^ 
ir^LTLPF, v^m^a^^ffL, 3E(CI4^hy* 
^«HSrHfrUTfeS«#(R-Y, G-Y, B-Y) Sr^i" 
•5. LT, ^rs/7°S 4 0 61-it^, ^^^7°S40 

4 -e*©fc»SH^ t^fj'7'S4 0 5t**ft fc&SfS 
■^•irlrioSUT, RGB©*: ft ^8 f y h©^— ^Sr 
fftfcU ^©Iiiife^-^Sr^U-ClKWJtSrWfii-S. 
CftlcJ:!3ii«»iftJE (15 051B*) T% *^-K 
l©iB«7 ; -^dq#bft5 0 

[0 0 9 2] 0 3 0(4*HIS©^ffitc:*j^SKijt^- K 

5 ©M^if7D-f + - HT'fo5o 

[0 0 9 3] %-fX7-vyS5 0 IT*, 0 9 

SrfgftLT, LPF 1 0 5*3t#^l 0 3^b©)t!S± 
l-JfAL, ^fy/S 5 0 2f, 0 1 7 $r#B?,LTHiJ^ 
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Ltc£i>\^ ltSc^CB^x-^ (15 0^11) 
ft 9. C, G, Y3feSr^tfB«7*-^^»e>^5. * 
t^f y/S 5 0 3 leit^, ^rOCGYft^t.RGB 
flt*flr**rff*t5. *fc^f^7'S5 04tli 1 CG 
Yfll*J:«JRGBflr*fc«* Mfi, ffifiXIA) U -t 
(DRGB<0^-fe©pIfex-^IC*fLTLPF, -y 

(R-Y, G-Y, B-Y) £{f J#f5„ -t It, ^fy/S5 0 

7°S 5 0 4 T'**fcfe^{f -§-<!; SrJngLT, RGBO^: 10 

«>g (1 5 OTJHIf) T?, *K^~K2©H(fe7*-^^ 

[0 0 9 4] [te©JQfi©Jg«] Kf, Hui£©3fc^L P F 

[0 0 9 5] 4*J, *»9ltt, iSm©a^ (Mx.li*^ 

hay**-*, y-^, ^y> 20 

4 if) fc»8Utt>J:V\, 

[0 0 9 6] £fc, #3§W©@ft{2, M2LfcStiim 
©■>^TA&5v^if©3yt'a-^ (jfcBCPU 

^MPU) i«|B«i#tlMfi*ilfc7'o^5A3-Fft 
Se til U SUfff 5 - 1 1- <t o T t £ 5 „ 

[0097] sai»jifl:i»e>atb*nfc7'p^ 30 

[0098] /p/yAn- \?&m%rtztc#><Dw.mm 

?s %T<<7-9, %M%T4*9. CD-ROM, CD 

— r, ^#*tt©^^y*-h\ rom* 

[0 0 9 9] *fc, 3yfa-?«Lfc7 , P7 , 7A 

=>-FSrH ; fT-r^ct(cj;'3, aaa Ltzmmitm<Dmm 40 

t-£-3t, =yfa-^itfiLt^50S 
[0100] lie, IEfttt*i»f>KU$*ifc^B^5A 

^y %<Dyn->f7j±=,-\?<Dmmicm 

<5#, *©flM^S#-K**«tS»3-=y HC«fc5 50 
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C PU*if*^R©^a©— ffi£tz\t±M%1f\>\ -to 

[0101] tiJilftPJ Ufc J: 5 lc#Hi6©^i§U: Xii 
ff, a*W(cj®*T e, U UfciB5»4ft5EiififtSr»S ^. t *s 

a-eaat, BfrS©$&S©®&x-*£#5r tas-sj 

[0 10 2] 

[0103] Sfc#J8WfcJ:*tff, ffi&tom&f-tto 
[0104] ^fc*|gBj{cj:^«, 4tfti-*i*ftltt'M 

[0 10 5] 

[Hi] #38H©-|&*©^«©*0^B©*jS**1- 

[02] *mia<oMi6<o&to3&m\z.&itz>*-viv<D 

50T*fc5 o 

[1215] K2T»©B#r 5>LttH4: 

[0 6] **«©)f^©^-F2T©®«Tt>U^ffi* 
[0 7] #3d6©^1»©^-KZT©ff£{f#©£rii* 

[0 8] ^mM<ojfm<o^- k 2 -e©(§ -s§-&siHis§©fl! 
[09] *%m<Dffit&<D=e- K2T-©-y-^7°y • * 

J ry7SrtftW1-50T**)5. 

[010] **JS©j^ffi^-K2T*©^^LPF©HS^ 

[011] jmrw©**®***©*- h'3x*ommirb 
[01 2] i©*- k 3 tfflWr-^wi 

[013] *|gP^©IMS©Jf^©^~ K4 T*©ia#-f «b 

L«ffi£l&W1-?>0-t?;fc5o 

[014] *Hi6©^ffi©^- K4-c©H*-ffc L^ffi 
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[015] ^%M<OWM<0^-YA-Q<D{t^Wmm^(D 
[Hi 6] K4f©ft¥LPFO» 

[mi 7] ~ k 5 t^»f- 

^(Dif^y ^Sr»M-f 50T*>5o 
[Ell 8] *SOt©«|R© i e-K5"CO**LPF©» 

stf-^yy y 7«rRWi-«H-eas>6. 

(b) fix-^co^##ii^^ i MB/#(Oi^5:f 
[112 0] Kt*^LPF2fct«l 

[B2i] #s«o»tio#*-Ktfe»t*iiiia6«t 

[ID 2 2] *JW©»»©#*-KCte»t5iWK6«4: 
£tft^1-50T*fe5 o 

[0 2 3] *SM©««©*-K2Cfe*t*lWKI6«t 
[124] *IMO»1IB©^5/^xAfc*3»t5»a*: 
[112 5] ^JWOJKttOiWfc^^Alilfe^S*©** 
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